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NMR and HR-MS spectra
Fig. S7
1 H NMR of 6 (500 MHz, CDCl 3 ).
Fig. S8
1 H NMR of 7 (400 MHz, CDCl 3 ). 
Fig. S12
1 H NMR of C-1 (500 MHz, ). 
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Synthetic details
Synthesis of Compound 2. 2-Chloro-acetyl chloride (0.36 mL, 4.6 mmol) was added dropwise into the solution of 2-amino-6-acetylamidopyridine (0.7 g, 4.6 mmol) in dry CH 2 Cl 2 (30 mL) during 10 min, and then the mixture was kept at room temperature (RT) for 2 h. The resulted solution was poured into saturated aqueous Na 2 CO 3 solution (30 mL 
S25
Synthesis of Compound 7. Compound 6 (0.21 mg, 1.3 mmol) was dissolved in CH 2 Cl 2 (20 mL) and pyridine (270 μL, 2.6 mmol) was added under Ar atmosphere. The mixture was cooled on an ice bath and a solution of methyl malonyl chloride (270 μL, 2.6 mmol) in CH 2 Cl 2 (10 mL) was added dropwise.
The mixture was stirred for 12 h at RT. The crude product was purified by column chromatography (silica gel, CH 2 Cl 2 ) to afford of compound 6 as colourless oil. Yield: 303.7 mg (84.6 %). 
Synthesis of Compound 9.
Under Ar atmosphere, p-hydroxybenzaldehyde (4.88 g, 40 mmol) and anhydrous K 2 CO 3 (11.06 g, 80 mmol) were mixed in dry ethanol (150 mL). The mixture was stirred at 70 ºC for 0.5 h. The mixture was then cooled to RT and 1,2-dibromoethane (14.9 g, 80 mmol) was added using syringe. The mixture was stirred at 79 °C for 8 h. The mixture was then cooled to RT. K 2 CO 3 was removed by filtration and the filtrate was evaporated to dryness under reduced pressure. The product was purified by column chromatography (silica gel, CH 2 Cl 2 ) to afford colourless oil. Yield: 4.32 g (47.2%). 
S26
Synthesis of Compound 10. A mixture of compound 8 (1.65g, 7.19 mmol) and NaN 3 (0.6 g, 9.46 mmol) in DMF (20 mL) was heated at 100 ºC. After 10 h, the mixture was poured to water . The aqueous phased was extracted with CH 2 Cl 2 . The solvent was evaporated under reduced pressure and the azide compound was obtained as colourless oil. Yield: 1.36 g (99 %). The compound was used without any further purification.
Synthesis of Compound 11.
Under N 2 atmosphere, a mixture of compound 10 (859.5 mg, 4.5 mmol) and 2,4-dimethylpyrrole (2.0 mL, 945 mg, 9.0 mmol) in dry CH 2 Cl 2 (100 mL) was stirred at RT. Under ice-cold condition, trifluoracetic acid (TFA. 0.1 mL) was added. The mixture was stirred at RT over night. A solution of DDQ (1.02 g, 4.5 mmol) in THF (40 mL) was added, then the mixture was stirred at RT for 7 h. Triethylamine (13.5 mL) was added into the mixture dropwise with ice bath cooling, and the mixture was stirred for 0.5 h. BF 3 •Et 2 O (13.5 mL) was added dropwise via syringe. The reaction mixture was stirred at RT over night. The solution was concentrated under reduced pressure and the residual was poured into water (200 mL), the mixture was stirred for 24 h. The mixture was extract with CH 2 Cl 2 and the organic layer was dried over anhydrous MgSO 4 . The solvent was evaporated under reduced pressure. The crude product was purified using column chromatography (silica gel, CH 2 Cl 2 : hexane = 1:1, v/v) to give 11 as red power . Yield: 214.5 mg (11.6%). 
Synthesis of Compound 12.
Compound 11 (40 mg, 0.1 mmol) was dissolved in dry DMF (5 mL).
Then benzaldehyde (42.4 mg 0.4 mmol) was added, followed by acetic acid (3 drops) and piperidine (3 drops). Under Ar atmosphere, the mixture was subjected to microwave irradiation (8 min, 150 °C).
Then the solution was poured into ice water, and the mixture was extracted with CH 2 Cl 2 . The organic layer was dried over Na 2 SO 4 and evaporated to dryness. The residule was purified by column chromatography (silica gel, ethyl acetate/hexanes, 1/4, v/v) to give a blue solid. Yield: 12.3 mg (21.0 %). 7.34−7.24 (m, 6H), 7.06 (d, 2H, J = 7.6 Hz), 6.65 (s, 2H), 4.23 (t, 2H, J = 4.9 Hz), 3.68 (t, 2H, J = 4.8 Hz), 1.51 (m, 5H mmol, 60% oil dispersion) in dry DMF (10 mL) was stirred at RT for 1 h. n-Butyl bromide (0.472 g, 3.47 mmol) was added, and the mixture was stirred for 1 h. The mixture was then poured into water (150 mL), and the precipitate was filtered, dissolved in dichloromethane (50 mL), dried over Na 2 SO 4 , and evaporated to dryness. The crude product was purified by column chromatography (silica gel, petroleum ether), to give 14 as white solid. Yield: 1.47 g (95%). Synthesis of Compound 15. POCl 3 (4.2 mL) was added dropwise into DMF (2 mL) while the mixture was cooled with ice-bath. Then the temperature of the mixture was warmed to RT. The reaction mixture was stirred at RT for 2 h. 9-Butyl-9H-carbazole (2.00 g, 8.96 mmol) was added into the reaction mixture at 60 ºC. After 6 h, the reaction was quenched with saturated NaHCO 3 solution (100 mL). Then the mixture was stirred for 1 h. The precipitate was collected with filtration and the solid was washed with cold ethanol (50 mL). The crude product was purified by column chromatography (silica gel, CH 2 Cl 2 : petroleum ether = 1:1, v/v) to give the 9-butyl-9H-carbazole-3-carbaldehyde as colourless oil. Yield: 1.58 g (70%). Then compound 11 (109.8 mg 0.3 mmol) was added, followed by acetic acid (10 drops) and piperidine (10 drops). The mixture was put under an Ar atmosphere before it was subjected to microwave S28 irradiation (5 min, 150 °C). After the microwave irradiation, the solution was poured into ice water and the mixture was extracted with CH 2 Cl 2 (3×30 mL). The organic layer was dried over Na 2 SO 4 and evaporated to dryness, the mixture was purified by column chromatography (silica gel, ethyl acetate/hexanes, 1/15, v/v) to give blue solid. Yield: 42 mg (22.1 %). Then NaH (152 mg 1.3 mmol) was added under ice-bath cooling, followed by lithium bromide (156.6 mg, 1.8 mmol). The mixture was kepted in ice-bath for 20 min. Then methyl iodide (260 mg, 1.8 mmol) was added and the mixture was stirred at RT overnight. The solution was poured into ice water. The mixture was extracted with CH 2 Cl 2 , the organic layer was dried over Na 2 SO 4 and evaporated to dryness. In toluene after pulsed excitation at 620 nm under N 2 . 0 eq: -μs, 0.25eq: 312.4 μs, 0.5 eq: 250.7 μs, 1 eq: 185.5 μs. 
Abosption and Emssion details
Transient absorption details
Calculation of the free energy changes of the electron transfer
The free energy changes of the electron transfer process (charge seperation, CS), can be calculated with the Weller equation (eq. 1 and eq.2).
Where ΔG S is the static Coulombic energy, which is desribed by eq. 2. e = electronic charge, E OX = half-wave potential for mone-electron oxidation of the electron-donor unit, E RED = halfwave potential for one-electron reduction of the electron-acceptor unit; note herein the anodic and cathodic peak potentials were used because in some cases the oxidation is iiriversible therefore the formal potential E 1/2 cannot be derived; E 00 = energy level approximated with the 
